Establish a person's identity can be a very complex process, one of the main objectives of the forensic sciences. The analysis of the teeth, fingerprints and DNA comparison, are probably the most used technics, allowing fast and secure identification processes. However, these techniques can not always be applied, in some cases, it is necessary to apply different and less known techniques. In this work, a systematic analysis of the shape and dimensions of the palatal rugae was performed. We analyzed 120 subjects of both sexes, between 15 to 20 years olds, fully dentated, and by calcorrugoscopy were determined the shape, size, number and position of the palatal rugae. The most prevalent palatal rugae shape was sinuous (43%) followed by curve (27%), line (15%), point (11%), and polymorphic varieties (4%). The average number was 12.27, being higher in male than female. The palatal rugae that were larger were the sinuous (mean 9.58 mm). 40% of the rugae were found in the E quadrant, followed by D (30%), the rest was distributed among the other regions. The analysis of the palatal rugae and their features can be used as a reliable guide to the forensic identification.
INTRODUCTION
Transverse palatine folds or palatal rugae (PR), are asymmetrical and irregular elevations of the mucosa located in the anterior third of the palate, made from the lateral membrane of the incisive papilla, arranged in transverse direction from palatine raphe located in the midsagittal plane. These formations have been used in medicolegal identification processes because their individual morphological characteristics and stable over time (Thomas & van Wyk, 1988; English et al., 1988; Caldas et al., 2007; Patil et al., 2008) .
The palatal rugae appear towards the third month of intrauterine life, from the covering connective tissue in the palatine process of maxillary bone, and its development and growth is mutually controlled by epithelial-mesenchymal interactions, where specific extracellular matrix molecules are spatiotemporally expressed during development (Amasaki et al., 2003) . The first rugae is distinguished in human embryos of 32 mm CRL (Butchtová et al., 2003) next to the incisive papilla. Then, in the prenatal stage are relatively prominent (Gegenbaur, 1878 , Waterman & Meller, 1974 , the PR at birth are well trained with a typical orientation pattern (Gegenbauer) and adolescence acquire the final feature shape of each individual ( Yamazaki, 1962) . Once they are formed may experience changes in their size due to growth of the palate, but its shape is maintained (Jordanov, 1971 , Lang & Baumeister, 1984 .
Physiologically the palatal rugae are involved in the oral swallowing and help to improve the relationship between food and the taste receptors in the dorsal surface of the tongue (Buchtová et al.) , also participated in speech and in the suction in children (Thomas et al., 1987) .
The PR form elevations more or less prominent and take various configurations. Its design and structure are (Almeida et al., 1995) . Form, layout and characteristics are not affected by the eruption of the teeth or their loss, but sometimes palatal rugae adjacent to the alveolar arch slightly change their position after tooth extraction (Peavy & Kendrick, 1967) . However, some events may contribute to changes in the pattern of PR, such as finger sucking in childhood and persistent pressure due to orthodontic treatment. Furthermore, it has been reported that extractions can produce a local effect on the direction of the PR (Limson & Julian, 2004) .
The PR has been considered relevant for human identification due to its stable (Muthusubramanian et al., 2005) , being equivalent to the fingerprint, unique for each individual (Limson & Julian) , his study on the identification of persons is called palatoscopy or palate rugoscopy (Caldas et al.) . However, analysis of their shapes and dimensions are poorly described. Therefore, the purpose of this study is to describe the shape and biometric characteristics of the palatal rugae, analyzing their prevalence in a sample of 120 adult subjects.
MATERIAL AND METHOD
By non-probability convenience sampling were selected 120 students and patients of the Center for Clinical Dentistry, Universidad de Talca, 60 male and 60 female between 15 and 50 years olds, fully maxillary toothed, without considering the third molar. The subjects were informed of the nature of this study and agreed to participate, leaving a written record of its acceptance. Were excluded from this study patients with severe maloclussions, with palatal asymmetries and palate with a history of surgery or giving it.
Maxillary plaster models were obtained, on which to place the calcorrugoscopy (Fig.1) . Subsequently, the information obtained was recorded in a rugoscopy record or rugograma, including: shape, number, size and position of the palatal rugae and using the SPSS 15.0 statistical descriptors were identified for each of these parameters.
Shape analysis. The shape of the palatine rugae was registered according to the classification of Trobo (Pueyo et al., 1994) . This classification also divides rugae into two groups: Simple rugae, classified as ABCDEF, where rugaes shapes are well defined, and Composed rugae, classified as type X, with a polymorphisms variety (these rugaes composed result of the union of two or more simple rugaes). This classification is in Table I . Then he made a rugograma, from the right side and then the left side, starting with the main ruga (closest to the palatal raphe), which was classified with a capital letter, and then rugae were classified with lower case letters (Caldas et al.) . 
RESULTS

Shape.
The most prevalent shape of palatal rugae was the sinouos (43%), followed by the curve (27%), line (15%), point (11%) and polymorphic varieties (4%). There were no angled rugae or circle on the sample type analyzed. The details of the distribution of the rugae shape by sex is in Table II .
Number. The average of palatal rugae account in the total sample was 12.27 (SD 1.98), this value being slightly higher in the palates of men than women, although without significant differences. The details of these values is in Table  III .
Size. The resulting larger palatal rugae were sinuous, with a mean of 9.58 mm (SD 3.05), details of the dimensions in the different types of palatal rugae is found in Table IV .
Position. Forty percent of the rugae were found in the E quadrant, followed by the D quadrant in which we found 30% of rugae. The remaining percentage was distributed in the other regions where the palate was divided. The detail of the position of the palatal rugae analyzed by standardized photographs analysis are in Table V .
DISCUSSION
The palatal rugae like fingerprints do not change during the life of the individual, are protected from trauma and high temperatures for its internal position in the oral cavity, surrounded and protected by lips, cheeks, tongue, teeth and bone, also prosthetic devices are not affected. Once formed, only changed in its length, due to normal growth, staying in the same position throughout the life of a person. Even disease, trauma or chemical attack seem able to change the shape of the palatal rugae (Almeida et al.) .
There are different ways to analyze the palatal rugae. Intraoral inspection is probably the most used and most easily and economically method. However, this can create difficulties if a future comparative review is required. A more detailed and accurate, and the need to preserve evidence may justify the use of photographs or impressions (Utsuno et al., 2005) . While observing the shape of the rugae is a subjective process, it is relatively easy to record and does not require complex instrumentation.
In this study, the palatal rugae most commonly were the sinuous and curves, representing 72.5% of the total population, which coincides with that observed in Caucasian andAboriginal Australians (Kapali et al., 1997) , and in two populations Indies (Preethi et al., 2007) . These results suggest the utility and easy to compare the reproducibility of palatal rugae for human identification, in both edentulous and dentate individuals. It is important to make a proper selection of cases, taking into account the diversity of forms that may arise, knowing where their population-specific, can be an increase in the rate of accuracy of identification with this method, approach 100% of cases (Otahi et al., 2008) .
For the other issues addressed, is complex to compa- re these results with the literature because the small number of similar reports. Some authors suggest the presence of sexual dimorphism in the biometric features of the palatal rugae, which we can not argue with our results (Yamazaki, Reuer, 1973) . In the limited literature of the subject, is clear a lack of uniformity in nomenclature, making it more difficult to compare the results, it is the majority of methods developed individually, and not validity information reported, with low reproducibility, and due to the importance of describing the rugoscopy characteristics in dental-forensic expertise, we suggest developing a standard method for evaluation of palatal rugae, as described in this study.
The palatoscopy is a technique that can be of great interest in human identification. In fact, contrary to the lips that are printed, it is possible to obtain ante-mortem data stable over time, such records that are in dental practice in its various forms (dental casts, intraoral photographs and dental prostheses). However, palatoscopy might not be as useful in investigations of crime scenes and in linking suspects to crime scenes because such tests are not expected to find in such circumstances. It is also possible to consider the possibility of falsification of the pattern of rugae in cases toothless. Gitte et al. (1999) describe a method that palatal rugae are added to the palate maxillary complete dentures to improve the patterns of verbal expression and phonetics in some patients. This process can lead to the false identity of exclusion due to ante-mortem data misleading.
It is important to note the existence of abnormal patterns and shapes on palatal rugae, these anomalies are considered as a reflection of alterations in the normal growth of the palate. It has been suggested that these abnormal patterns can be used as an additional feature or sign in the diagnosis of cleft palate in humans (Ikemi et al., 2001 ) and have been used as benchmarks when testing in pre-and postsurgical cleft palate surgery (Park et al., 1994) .
In conclusion, the palatal rugae are very important in dental and forensic practice. Can be used to evaluate the dental movements, as they remain stable over a person's life. In addition, show a significant association between shapes and ethnicity. Finally, the palatal rugae can be used as a reliable guide to the forensic identification. 
RESUMEN:
Establecer la identidad de una persona puede ser un proceso muy complejo, siendo uno de los principales objetivos de las ciencias forenses. El análisis de las piezas dentarias, huellas digitales y comparación del ADN, son probablemente las técnicas más usadas, siendo rápidas y seguras para el proceso de identificación. Sin embargo, estas técnicas no siempre pueden ser aplicadas, siendo en ocasiones necesario aplicar técnicas diferentes y menos conocidas. En este trabajo, se realizó un análisis sistemático de la forma y las dimensiones de las rugas palatinas. Fueron analizados 120 sujetos de ambos sexos, entre 15 a 20 años, completamente dentados, mediante calculorrugoscopia se determinaron la forma, tamaño, número y posición de las rugas palatinas. La forma de rugas palatinas más prevalente fue la ondulada (43%) seguido de la forma curva (27%), la forma recta (15%), el tipo punto (11%), las variedades polimorfas (4%). El número promedio fue de 12,27, siendo mayor en hombres que en mujeres. Las rugas palatinas que resultaron de mayor tamaño fueron las rugas onduladas (media 9,58 mm). El 40% de las rugas se encontraron en el cuadrante E, seguido de D (30%), el resto se distribuyó en las otras regiones. El análisis las rugas palatinas y sus características pueden ser utilizadas como una guía fiable en la identificación forense.
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